T7 RNA polymerase: promoter structure and polymerase binding.
The sequences of two promoters recognized by the phage-specificied T7 RNA polymerase are presented. The two are identical in sequence but for one base pair from the initiation point (as determined by the 5' sequence of the transcripts), denoted +1, to position -15. The common : formula: (see text), sequence also includes a region of hyphenated twofold symmetry indicated by the boxes, with the twofold axis as the center of the six base-pair box. The heavy line indicates the extent of homology. The first promoter (A) is demonstrated to lie within gene 1, the gene for the polymerase itself, and 40 bases into the message transcribed from this promoter is found the R Nase III site separating genes 1 and 1.1. Binding of T7 RNA polymerase to these promoters is associated with a hyperchromic blue shift of the base chromophores consistent with partial melting of the base pairs at the promoter. Binding of T7 RNA polymerase to these promoters disappears at low pH and low temperature and is accompanied by a consequent loss of polymerase activity. The pH dependence of the binding step is adequately described by a single pK of 7.0. Polymerase catalytic activity, but not promoter binding, requires a single free sulfhydryl group of the enzyme with a pKa of approximately 7.8.